Effects of IL-12 on immune responses induced by transcutaneous immunization with antigens formulated in a novel lipid-based biphasic delivery system.
The development of non-invasive methods for the delivery of proteins through the permeability barriers, such as the intact skin, will greatly facilitate the administration of human and veterinary vaccines. In the present study we used recombinant Pasteurella haemolytica leukotoxin (Lkt) and hen egg lysozyme (HEL) as model antigens to investigate the ability of transdermal administration of vaccine antigens to induce humoral and cellular responses in mice and to assess the immunomodulatory effects of IL-12 on these antigen-specific immune responses. Mice were immunized by the transdermal route with Lkt or HEL formulated in a novel lipid-based biphasic delivery system (BPDS). Transdermal delivery of Lkt or HEL induced strong polarized Th2 responses characterized by enhancement of antigen-specific IgG1 antibody subclass and predominant induction of antigen specific IL-4 over IFN-gamma in spleen and draining lymph nodes cells. Animals immunized by topical application of formulations containing antigen and IL-12 developed significantly lower antibody titres without significant changes in IL-4 or IFN-gamma secreting cells (SC) in the draining lymph nodes or spleen cells. Our results indicated that application of antigens formulated in BPDS induced antigen-specific immune responses. Furthermore, incorporation of IL-12 to the vaccine formulation influences the induction of antibody responses induced by transdermal immunization. We demonstrated the feasibility of using this technology for the development of non-invasive methods of vaccine administration.